This paper is devoted to investigating mean square stability of a class of stochastic reactiondiffusion systems with Markovian switching and impulsive perturbations. Based on Lyapunov functions and stochastic analysis method, some new criteria are established. Moreover, a class of semilinear stochastic impulsive reaction-diffusion differential equations with Markovian switching is discussed and a numerical example is presented to show the effectiveness of the obtained results.
Introduction
Markovian jump systems, introduced by Krasovskiȋ In fact, impulsive effects widely exist in many fields, such as medicine and biology, economics, mechanics, electronics, and telecommunications [16] [17] [18] [19] . Recently, impulsive stochastic differential equations have attracted more and more researchers 20-27 . L. Xu and D. Xu 20 have investigated mean square exponential stability of impulsive control stochastic systems with time-varying delay. Li 23 has obtained the attracting set for impulsive stochastic difference equations with continuous time. Pan 40 have probed stochastic exponential stability of the delayed reactiondiffusion recurrent neural networks with Markovian jumping parameters. However, to the best of our knowledge, there are few considering the Markovian jump systems with impulsive perturbations and reaction-diffusion effects.
Motivated by the above discussions, in this paper, we consider mean square stability of a class of impulsive stochastic reaction-diffusion differential systems with Markovian switching. In Section 2, model description and preliminaries are presented. In Section 3, by utilizing Lyapunov function and stochastic analysis, we obtain some new conditions ensuring mean square stability of impulsive stochastic reaction-diffusion differential equations with Markovian switching. Moreover, mean square stability of a class of semilinear stochastic impulsive reaction-diffusion systems has also been discussed. In Section 4, an example is provided. Section 5 is conclusions.
Model Description and Preliminaries
In this section, we investigate the impulsive stochastic reaction diffusion equations with Markovian switching described by , x denote the right-hand limit and left-hand limit of u t, x at t k , respectively.
, x , γ t } represents the impulsive perturbation of u at time t k . w t is a one-dimensional standard Brownian motion on a complete probability space Ω, F, {F t } t≥0 , P with a natural filtration {F t } t≥0 . {γ t , t ≥ 0} is a left-continuous Markov process on the probability space Ω, F, F t t∈I , P and takes values in the finite space S {1, 2, . . . , N} with generator Λ π ij i, j ∈ S given by
where
is the transition rate from i to j if i / j and π ii
− j / i π ij . We suppose that the Markov chain γ · is independent of the Brownian motion W · . Moreover, we assume that
For simplicity, we denote u t, x G by u t throughout this paper.
Let u t, x; 0, ϕ, i 0 stand for the solution of system 2.1 -2.4 through 0, ϕ, i 0 .
Definition 2.1. The trivial solution u 0 is said to be mean square stable if for any ε > 0, there exists δ δ ε such that for all i 0 ∈ S, we have
. ., the function V is once continuously differentiable in t and twice in y on t k−1 , t k × R × S, and, in addition, V t, 0, γ 0 0 holds for t ≥ 0;
V t, y, γ t is locally Lipschitzian in y;
3 for each k 1, 2, . . ., there exist finite limits
2.7
Main Results
In this section, we will discuss mean square stability of the trivial solution of system 2.1 -2.4 . Assume H k u t 
Here the operator LV t, u t , i is defined as By integrating the above equality with respect to x on G, we then have where γ t i and
LV t, u t , i ∂V t, u t , i ∂t ∂V t, u t , i ∂u
G 2u D t, x, u Δu dx G 2u f t, x, u, i dx 2 trace G u σ t, x, u, i dx ∂ 2 V ∂u 2 G u σ t, x, u, i dx N j 1 π ij V t, x, j .
3.6
For t ∈ t k , t k 1 , integrating 3.5 with respect to t from t k to t, one has
V t, u t , γ t V t k , u t k , γ t k t t k LV s, u s , γ s ds t t k ∂V ∂u G 2u σ t, x, u, γ t dx dw t .

3.7
Taking the mathematical expectation of both sides of 3.7 , we obtain
EV t, u t , γ t EV t k , u t k , γ t k t t k ELV s, u s , γ s ds.
3.8
Choosing small enough Δt > 0 such that t Δt ∈ t k , t k 1 , it is easy to see that
EV t Δt, u t Δt , γ t Δt EV t k , u t k , γ t k t Δt t k ELV s, u s , γ s ds.
3.9
We thus derive from 3.8 and 3.9 that
EV t Δt, u t Δt , γ t Δt − EV t, u t , γ t t Δt t ELV s, u s , γ s ds
βEV s, u s , γ s ds.
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D EV t, u t , γ t ≤ βEV t, u t , γ t .
3.11
Next, we will first prove EV t, u t , γ t ≤ κλδ, 0 ≤ t < t 1 .
3.12
Obviously, which is a contradiction. Therefore,
On the other hand, noticing D EV t, u t , γ t ≤ βEV t, u t , γ t , we obtain
D EV t, u t , γ t EV t, u t , γ t
Furthermore,
3.21
Now we assume that
EV t, u t , γ t ≤ κλδ, t m−1 ≤ t < t m EV t m , u t m , γ t m , γ t m ≤ κδ
3.22
and then prove
If not, there must exist some τ ∈ t m , t m 1 such that
EV τ, u τ , γ τ > κλδ > κδ ≥ EV t m , u t m , γ t m , γ t m .
3.24
Let
Since EV t, u t , γ t is continuous in t m , τ 1 , there exists τ 2 ∈ t m , τ 1 satisfying 
3.30
This leads to a contradiction. Then, we have EV t, u t , γ t ≤ κλδ, t m ≤ t < t m 1 .
3.31
Moreover, Namely,
This ends the proof of Theorem 3.1.
As an application, we consider a class of semilinear impulsive stochastic reactiondiffusion equations with Markovian switching as follows: 
Then, the trivial solution u 0 of system 3. 
Example
Consider the following two dimension Markovian jumping impulsive stochastic reaction diffusion systems with two modes. The parameters are given as follows: Let |G| 
Conclusion
In this paper, we discuss mean square stability of stochastic reaction diffusion equations with Markovian switching and impulsive perturbations, by means of Lyapunov function and stochastic analysis. As an application, we investigate a class of semilinear impulsive stochastic reaction-diffusion equations with Markovian switching and establish the stability criterion. Finally, we provide an example to demonstrate the effectiveness and efficiency of the obtained results.
